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Heating furnaces are sometimes provided with " artificial atmo-
spheres " in order to prevent undue oxidation, carburisation, or decar-
burisation of the contents. Among the gases used for this purpose are
" charcoal gas " (a mixture of carbon monoxide and dioxide), cracked
ammonia gas (a1 mixture of nitrogen and hydrogen), and gases generated
from cast iron swarf, old carburising material, etc. The furnace atmo-
sphere can also be controlled by varying the proportions of fuel and air
admitted to the burners ; if the air is restricted then generally a reducing
but decarburising atmosphere will be obtained, whereas excess air will
give an oxidising atmosphere.

The refractory linings of furnaces have to be patched up at intervals
and some furnaces are specially designed so that these operations can be
carried out expeditiously, even, in some cases, while the furnace is in
operation.

Common Forging Operations. The principal operations by means
of which the smith transforms the billet into a forging are upsetting,
drawing-down, bending, punching,
cutting-out, and welding, and these
will now be briefly described.

Upsetting^ a process whereby,the
cross-sectional area of a billet is
increased, the length being corres-                        FIG. 59.

pondingly reduced.   . If a cylindrical

billet is heated uniformly to forging temperature and is then placed on
end on an anvil under a hammer and is struck, it will be deformed as
shown in Fig. 59 a. If only one end of the billet
were heated then the deformation would be as
shown at b, and by heating in the middle only or,
which comes to the same thing, by quenching the
ends, an upset may be obtained at any point in a
bar. The amount of upset that can be obtained
is limited only by the tendency of the bar or
billet to buckle sideways rather than to set sym-
metrically. Upsetting is almost always one of the
first operations performed in machine forging and
is considered in greater detail in a subsequent
section (see p. 116).

Drawing dozen is roughly the opposite of up-
setting, being a reduction of the cross-sectional
area of a piece with a corresponding increase in
length. But whereas there is a fairly definite
limit to the increase in cross-sectional area than
can be produced by upsetting there is almost no
limit to the reduction that can be produced by             FIG. 60.

